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Ndel 

CATATGCAGGTTTCT6AT6TTCC6C6TGACCT6GA2^6TT6TT6CT6CGACCCC6ACTA6C 
MetGlnValSerAspValFroArgAspLeuGluValValAlaAlaThrProThrSer 
-2-11 10 



Bell PvuII PstI BsiWI 

CTGCTGATCAGCTGGGATGCTCCTteCAGTTACCGTGCGTlTATTACCGTATCACGTACGGT 
LeuLeuIleSerTrpAspAlaPro lAlaValThrValArgj TyrTyrArglleThrTyrGly 



20 30 



EociRI 

GAAACCGGTGGTAACTCCCCGGTTCAGGAATTCACTGTACCTGGTTCCAAGTCTACTGCT 

GluThrGlyGlyAsnSerProValGlnGluPheThrValProGlySerLysSerThrAla 
40 50 



Sail Bstll07I 
ACCATCAGCGGCCTGAAACCGGGTGTCGACTATACCATCACTGTATACGCTGTTACOiGGC 
ThrlleSerGlyLeuLysProGlyValAspTyrThrlleThrValTyrAlaValThrjGly 
60 70 



Sad 

Xhol 



CGTGGTGACAGCCCAGCGAGCTCCAAGCCAATCTCGATTAACTACCGTACCTAGTAACTC 
ArgGlyAspSerProAlaSer| SerLysProIleSerIleAsnTyrArgThr 



80 90 



BanoHI 
GAGGATCC 
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ATGGACTACMGGACGACGATGACMGGGTATGCAGGTTTCTGATGTTCCGACCGACCTG 
MetAspTyrLysAspAspAspAspLysGl yMetGlnValSerAspValProThrAspLeu 

PvuII 

gaagttgttgctgcgaccccgactagcctgctgatcagctgggatgctcctnniojn™ 

GluValValAlaAlaThrProThrSerLeuLeuIleSerT]T)AspAlaProXaaXaaXaa 

EcoRI 

NNKNNKTATTACCGTATCACGTACGGTGAAACCGGTGGTAACTCCCCGGTTCAGGAATTC 
XaaXaaTyrTyrArglleThrTyrGlyGluThrGlyGlyAsnSerProValGlnGluPhe 

Sail 

ACTGTACCTGGTTCCAAGTCTACTGCTACCATCAGCGGCCTGAAACCGGGTGTCGACTAT 

ThrValProGlySerLysSerThrAlaThrlleSerGlyLeuLysProGlyValAspTyr 

ACCATCACTGTATACGCTGTTACTGGCNNKraiKNNKNNK^^ 

ThrlleThrValTyrAlaValThrGlyXaaXaaXaaXaaXaaXaaXaaSerLysProIle 

Kpnl 

TCGATTAACTACCGTACCAGTGGTACCGGTGGTTCCCCTCCAAAAAAGAAGAGAAAGGTA 

SerlleAsnTyrArgThr SerGlyThrGlyGlySerProProLysLysLysArgLysVal 

GCTGGTATCAATAAAGATATCGAGGAGTGCAATGCCATCATTGAGCAGTTTATCGACTAC 
AlaGlylleAsnLysAspIleGluGluCysAsnAlallelleGluGlnPhelleAspTyr 

CTGCGCACCGGACAGGAGATGCCGATGGAAATGGCGGATCAGGCGATTAACGTGGTGCCG 
LeuArgThrGlyGlnGluMetProMetGluMetAlaAspGlnAlalleAsnValValPro 

GGCATGACGCCGAAAACCATTCTTCACGCCGGGCCGCCGATCCAGCCTGACTGGCTGAAA 
GlyMetThrProLysThrlleLeuHisAlaGlyProProIleGlnProAspTrpLeuLys 

TCGAATGGTTTTCATGAAATTGAAGCGGATGTTAACGATACCAGCCTCTTGCTGAGTGGA 
SerAsnGlyPheHisGluIleGluAlaAspValAsnAspThrSerLeuLeuLeuSerGly 



Xhol SphI 
GATTAACTCGAGGCATGC 
Asp«*» 
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ATGGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACACAAGCTATGGGTGCT 
MetGlyLysProIleProAsnProLeuLeuGlyLeuAspSerThrGlnAlaMetGlyAla 

CCTCCAAAAAAGAAGAGAAAGGTAGCTGGTATCAATAAAGATATCGAGGAGTGCAATGCC 

Pr oPr oLysLy s Ly sAr gLy s Va 1 Al aGly 1 1 eAsnLy s Asp 1 1 eGluGluCy s AsnAla 

ATCATTGAGCAGTTTATCGACTACCTGCGCACCGGACAGGAGATGCCGATGGAAATGGCG 
IlelleGluGlnPhelleAspTyrLeuArgThrGlyGlnGluMetProMetGluMetAla 

GATCAGGCGATTAACGTGGTGCCGGGCATGACGCCGAAAACCATTCTTCACGCCGGGCCG 
AspGlnAlalleAsnValValProGlyMetThrProLysThrlleLeuHisAlaGlyPro 

CCGATCCAGCCTGACTGGCTGAAATCGAATGGTTTTCATGAAATTGAAGCGGATGTTAAC 
ProIleGlnProAspTrpLeuLysSerAsnGlyPheHisGluIleGluAlaAspValAsn 

Kpnl 

Hindlll Sad 

GATACCAGCCTCTTGCTGAGTGGAGATGCCTCCAAGCTTGGTACCGAGCTCGGATCTATG 
AspThrSerLeuLeuLeuSerGlyAspAlaSerLysLeuGlyThrGluLeuGlySerMet 



CAGGTTTCTGATGTTCCGACCGACCTGGAAGTTGTTGCTGCGACCCCGNNSNNSNNSNNS 

GlnValSerAspValProThrAspLeuGluValValAlaAlaThrProXaaXaaXaaXaa 

PvuII PstI 

NNSNNSNNSACTAGCCTGCTGATCAGCTGGGATGCTCCTGCAGTTACCGTGCGTTATTAC 

XaaXaaXaaThrSerLeuLeuIleSerTrpAspAlaProAlaValThrValArgTyrTyr 

EcoRI 

CGTATCACGTACGGTGAAACCGGTGGTAACTCCCCGGTTCAGGAATTCACTGTACCTGGT 

ArglleThrTyrGlyGluThrGlyGlyAsnSerProValGlnGluPheThrValProGly 

Sail 

TCCAAGTCTACTGCTACCATCAGCGGCCTGAAACCGGGTGTCGACTATACCATCACTGTA 

SerLysSerThrAlaThrlleSerGlyLeuLysProGlyValAspTyrThrlleThrVal 

ScicX 

TACGCTGTTACTGGCCGTGGTGACAGCCCAGCGAGCTCCAAGCCAATCTCGATTAACTAC 
TyrAlaValThrGlyArgGlyAspSerProAlaSerSerLysProIleSerlleAsnTyr 

Xhol SphI 

CGTACCTAGTAACTCGAGGCATGC 
Ar gThr • • • • • • 

FIG. 6 
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ATGGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACACAAGCTATGGGTGCT 
Me t GlyLy s Pro 1 1 ePr oAsnPr oLeuLeuGlyLeuAspSer ThrGlnAl aMe tGlyAla 

CCTCCAAAAAAGAAGAGAAAGGTAGCTGGTATCAATAAAGATATCGAGGAGTGCAATGCC 
ProProLysLysLysArgLysValAlaGlylleAsnLysAspIleGluGluCysAsnAla 

ATCATTGAGCAGTTTATCGACTACCTGCGCACCGGACAGGAGATGCCGATGGAAATGGCG 
IlelleGluGlnPhelleAspTyrLeuArgThrGlyGlnGluMetProMetGluMetAla 

GATCAGGCGATTAACGTGGTGCCGGGCATGACGCCGAAAACCATTCTTCACGCCGGGCCG 

AspGlnAlalleAsnValValProGlyMetThrProLysThrlleLeuHisAlaGlyPro 

CCGATCCAGCCTGACTGGCTGAAATCGAATGGTTTTCATGAAATTGAAGCGGATGTTAAC 
ProIleGlnProAspTrpLeuLysSerAsnGlyPheHisGluIleGluAlaAspValAsn 

Kpnl 

Hindi 1 1 Sad 

GATACCAGCCTCTTGCTGAGTGGAGATGCCTCCAAGCTTGGTACCGAGCTCGGATCTATG 
AspThrSerLeuLeuLeuSerGlyAspAlaSerLysLeuGlyThrGluLeuGlySerMet 



CAGGTTTCTGATGTTCCGACCGACCTGGAAGTTGTTGCTGCGACCCCGACTAGCCTGCTG 

GlnValSerAspValProThrAspLeuGluValValAlaAlaThrProThrSerLeuLeu 
PvuII 

ATCAGCTGGGATGCTCCTNNKNNKNNKNNKNNKTATTACCGTATCACGTACGGTGAAACC 

IleSerTrpAspAlaProXaaXaaXaaXaaXaaTyrTyrArglleThrTyrGlyGluThr 

EcoRI 

GGTGGTAACTCCCCGGTTCAGGAATTCACTGTACCTGGTTCCAAGTCTACTGCTACCATC 
GlyGlyAsnSerProValGlnGluPheThrValProGlySerLysSerThrAlaThrlle 

Sail 

AGCGGCCTGAAACCGGGTGTCGACTATACCATCACTGTATACGCTGTTACTGGCNNKNNK 
SerGlyLeuLysProGlyValAspTyrThrlleThrValTyrAlaValThrGlyXaaXaa 

Xhol SphI 

NIjramKNNKNNKNNKTCCAAGCCAATCTCGATTAACTACCGTACCTAGTAACTCGAGGCA 

XaaXaaXaaXaaXaaSerLys Pro 1 1 eSerl leAsnTyrArgThr 



TGCATCTAGAGGGCCGCATCATGTAATTAGTTATGTCACGCTTA 

FIG. 7 
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ATGGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACACAAGCTATGGGTGCT 
MetGlyLysProIleProAsnProLeuLeuGlyLeuAspSerThrGlnAlaMetGlyAla 

CCTCCAAAAAAGAAGAGAAAGGTAGCTGGTATCAATAAAGATATCGAGGAGTGCAATGCC 
ProProLysLysLysArgLysValAlaGlylleAsnLysAspIleGluGluCysAsnAla 

ATCATTGAGCAGTTTATCGACTACCTGCGCACCGGACAGGAGATGCCGATGGAAATGGCG 
IlelleGluGlnPhelleAspTyrLeuArgThrGlyGlnGluMetProMetGluMetAla 

GATCAGGCGATTAACGTGGTGCCGGGCATGACGCCGAAAACCATTCTTCACGCCGGGCCG 
AspGlnAlalleAsnValValProGlyMetThrProLysThrlleLeuHisAlaGlyPro 

CCGATCCAGCCTGACTGGCTGAAATCGAATGGTTTTCATGAAATTGAAGCGGATGTTAAC 
ProIleGlnProAspTrpLeuLysSerAsnGlyPheHisGluIleGluAlaAspValAsn 

Kpnl 

Hindi 1 1 Sad 
GATACCAGCCTCTTGCTGAGTGGAGATGCCTCCAAGCTTGGTACCGAGCTCGGATCTATG 
AspThrSerLeuLeuLeuSerGlyAspAlaSerLysLeuGlyThrGluLeuGlySerMet 



CGTGTTTCTGATGTTCCGCGTGACCTGGAAGTTGTTGCTGCGACCCCGACTAGCCTGCTG 

ArgValSerAspValProArgAspLeuGluValValAlaAlaThrProThrSerLeuLeu 
PvuII 

ATCAGCTGGGATGCTCCTGCAGTTACCGTGCGTTATTACCGTATCACGTACGGTGAAACC 
IleSerTrpAspAlaProAlaValThrValArgTyrTyrArglleThrTyrGlyGluThr 

EcoRI 

GGTGGTAACTCCCCGGTTCAGGAATTCACTGTACCTGGTTCCAAGTCTACTGCTACCATC 

GlyGlyAsnSerProValGlnGluPheThrValProGlySerLysSerThrAlaThrlle 

Sail 

AGCGGCCTGAAACCGGGTGTCGACTATACCATCACTGTATACGCTGTTACTGGCNNKNNK 

SerGlyLeuLysProGlyValAspTyrThrlleThrValTyrAlaValThrGlyXaaXaa 

XaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaXaaLysProIleSerlleAsn 

Xhol SphI 

. TACCGTACCTAGTAACTCGAGGCATGC 
Tyr Ar gThr • • • • • • 

FIG. 8 
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ATGGGTAAGCCTATCCCTAACCCTCTCCTCGGTCTCGATTCTACACAAGCTATGGGTGCT 
MetGlyLysProIleProAsnProLeuLeuGlyLeuAspSerThrGlnAlaMetGlyAla 

* 

CCTCCAAAAAAGAAGAGAAAGGTAGCTGGTATCAATAAAGATATCGAGGAGTGCAATGCC 
ProProLysLysLysArgLysValAlaGlylleAsnLysAspIleGluGluCysAsnAla 

ATCATTGAGCAGTTTATCGACTACCTGCGCACCGGACAGGAGATGCCGATGGAAATGGCG 
IlelleGluGlnPhelleAspTyrLeuArgThrGlyGlnGluMetProMetGluMetAla 

GATCAGGCGATTAACGTGGTGCCGGGCATGACGCCGAAAACCATTCTTCACGCCGGGCCG 
AspGlnAlalleAsnValValProGlyMetThrProLysThrlleLeuHisAlaGlyPro 

CCGATCCAGCCTGACTGGCTGAAATCGAATGGTTTTCATGAAATTGAAGCGGATGTTAAC 

ProIleGlnProAspTrpLeuLysSerAsnGlyPheHisGluIleGluAlaAspValAsn 

Hindlll/KpnI/SacI 

GATACCAGCCTCTTGCTGAGTGGAGATGCCTCCAAGCTTGGTACCGAGCTCGGATCTATG 
AspThrSerLeuLeuLeuSerGlyAspAlaSerLysLeuGlyThrGluLeuGlySerMet 



CAGGTTTCTGATGTTCCGACCGACCTGGAAGTTGTTGCTGCGACCCCGACTAGCCTGCTG 
GlnValSerAspValProThrAspLeuGluValValAlaAlaThrProThrSerLeuLeu 

PvuII PstI 

ATCAGCTGGGATGCTCCTGCAGTTACCGTGCGTTATTACCGTATCACGTACGGTGAAACC 
IleSerTrpAspAlaProAlaValThrValArgTyrTyrArglleThrTyrGlyGluThr 

EcoRI 

GGTGGTAACTCCCCGGTTCAGGAATTCACTGTACCTGGTTCCAAGTCTACTGCTACCATC 
GlyGlyAsnSerProValGlnGluPheThrValProGlySerLysSerThrAlaThrlle 

Sail 

AGCGGCCTGAAACCGGGTGTCGACTATACCATCACTGTATACGCTGTTACTGGCCGTGGT 
SerGlyLeuLysProGlyValAspTyrThrlleThrValTyrAlaValThrGlyArgGly 

Sad Xhol SphI 

QACAGCCCAGCGAGCTCCAAGCCAATCTCGATTAACTACCGTACCTAGTAACTCGAGGCA 

AspSerProAlaSerSerLysProIleSerlleAsnTyrArgThr » ••••• 



TGC 



FIG. 10 
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ERa 295-595 
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ATGAAAGCGTTAACGGCCAGGCAACAAGAGGTGTTTGATCTCATCCGTGATCACATCAGC 

MetLysAlaLeuThrAlaArgGlnGlnGluValPheAspLeuIleArgAspHisIleSer 

CAGACAGGTATGCCGCCGACGCGTGCGGAAATCGCGCAGCGTTTGGGGTTCCGTTCCCCA 

GlnThrGlyMetProProThrArgAlaGluIleAlaGlnArgLeuGlyPheArgSerPro 

AACGCGGCTGAAGAACATCTGAAGGCGCTGGCACGCAAAGGCGTTATTGAAATTGTTTCC 
AsnAlaAlaGluGluHisLeuLysAlaLeuAlaArgLysGlyVallleGluIleValSer 

GGCGCATCACGCGGGATTCGTCTGTTGCAGGAAGAGGAAGAAGGGTTGCCGCTGGTAGGT 
GlyAlaSerArgGlylleArgLeuLeuGlnGluGluGluGluGlyLeuProLeuValGly 

cgtgtggctgccggtgaaccacttctggcgcaacagcatattgaaggtcattatcaggtc 
ArgValAlaAlaGlyGluProLeuLeuAlaGlnGlnHisIleGluGlyHisTyrGlnVal 

GATCCTTCCTTATTCAAGCCGAATGCTGATTTCCTGCTGCGCGTCAGCGGGATGTCGATG 
AspProSerLeuPheLysProAsnAlaAspPheLeuLeuArgValSerGlyMetSerMet 

AAAGATATCGGCATTATGGATGGTGACTTGCTGGCAGTGCATAAAACTCAGGATGTACGT 

LysAspIleGlylleMetAspGlyAspLeuLeuAlaValHisLysThrGlnAspValArg 

AACGGTCAGGTCGTTGTCGCACGTATTGATGACGAAGTTACCGTTAAGCGCCTGAAAAAA 

AsnGlyGlnValValValAlaArglleAspAspGluValThrValLysArgLeuLysLys 

CAGGGCAATAAAGTCGAACTGTTGCCAGAAAATAGCGAGTTTAAACCAATTGTCGTAGAT 
GlnGlyAsnLysValGluLeuLeuProGluAsnSerGluPheLysProIleValValAsp 

CTTCGTCAGCAGAGCTTCACCATTGAAGGGCTGGCGGTTG6GGTTATTCGCAACGGCGAC 

LeuArgGlnGlnSerPheThrlleGluGlyLeuAlaValGlyVallleArgAsnGlyAsp 

Sad 
EcoRI Hindlll 

TGGCTGGAATTCAAGCTTGAGCTCGGCGGCAGCGGTATGATCAAACGCTCTAAGAAGAAC 
TrpLeuGluPheLysLeuGluLeuGlyGl ySerGlyMetlleLysArgSerLysLysAsn 

AGCCTGGCCTTGTCCCTGACGGCCGACCAGATGGTCAGTGCCTTGTTGGATGCTGAGCCC 
SerLeuAlaLeuSerLeuThrAlaAspGlnMetValSerAlaLeuLeuAspAlaGluPro 

Hindlll 

CCCATACTCTATTCCGAGTATGATCCTACCAGACCCTTCAGTGAAGCTTCGATGATGGGC 
ProIleLeuTyrSerGluTyrAspProThrArgProPheSerGluAlaSerMetMetGly 



FIG. 12A 
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TTACTGACCAACCTGGCAGACAGGGAGCTGGTTCACATGATCAACTGGGCGAAGAGGGTG 
LeuLeuThrAsnLeuAlaAspArgGluLeuValHisMetlleAsnTrpAlaLysArgVal 

Xbal 

CCAGGCTTTGTGGATTTGACCCTCCATGATCAGGTCCACCTTCTAGAATGTGCCTGGCTA 
ProGlyPheValAspLeuThrLeuHisAspGlnValHisLeuLeuGluCysAlaTrpLeu 

GAGATCCTGAT6ATTGGTCTCGTCTGGCGCTCCATGGAGCACCCAGTGAAGCTACTGTTT 

GluIleLeuMetlleGlyLeuValTrpArgSerMetGluHisProValLysLeuLeuPhe 

GCTCCTAACTTGCTCTTGGACAGGAACCAGGGAAAATGTGTAGAGGGCATGGTGGAGATC 
AlaProAsnLeuLeuLeuAspArgAsnGlnGlyLysCysValGluGlyMetValGluIle 

PstI 

TTCGACATGCTGCTGGCTACATCATCTCGGTTCCGCATGATGAATCTGCAGGGAGAGGAG 
PheAspMetLeuLeuAlaThrSerSerArgPheArgMetMetAsnLeuGlnGlyGluGlu 

TTTGTGTGCCTCAAATCTATTATTTTGCTTAATTCTGGAGTGTACACATTTCTGTCCAGC 

PheValCysLeuLysSerllelleLeuLeiiAsnSerGlyValTyrThrPheLeuSerSer 

ACCCTGAAGTCTCTGGAAGAGAAGGACCATATCCACCGAGTCCTGGACAAGATCACAGAC 
Thr LeuLy s SerLeuGluGluLysAspHi s I leHi s ArgValLeuAspLy s 1 1 eThr Asp 

PstI 

ACTTTGATCCACCTGATGGCCAAGGCAGGCCTGACCCTGCAGCAGCAGCACCAGCGGCTG 
ThrLeuIleHisLeuMetAlaLysAlaGlyLeuThrLeuGlnGlnGlnHisGlnArgLeu 

GCCCAGCTCCTCCTCATCCTCTCCCACATCAGGCACATGAGTAACAAAGGCATGGAGCAT 
AlaGlnLeuLeuLeuIleLeuSerHisIleArgHisMetSerAsnLysGlyMetGluHis 

CTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTCTATGACCTGCTGCTGGAGATGCTG 
LeuTyrSerMetLysCysLysAsnValValProLeuTyrAspLeuLeuLeuGluMetLeu 

GACGCCCACCGCCTACATGCGCCCACTAGCCGTGGAGGGGCATCCGTGGAGGAGACGGAC 
AspAlaHisArgLeuHisAlaProThrSerArgGlyGlyAlaSerValGluGluThrAsp 

CAAAGCCACTTGGCCACTGCGGGCTCTACTTCATCGCATTCCTTGCAAAAGTATTACATC 

GlnSerHisLeuAlaThrAlaGlySerThrSerSerHisSerLeuGlnLysTyrTyrlle 

Xhol 

ACGGGGGAGGCAGAGGGTTTCCCTGCCACAGTCTGACtcgag 
ThrGlyGluAlaGluGlyPheProAlaThrVal « « • 

FIG. 12B 
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